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(54) Biodegradable film for advertisement

(57)  Thepresentinventionrelates to a biodegradable
film for advertisement. In the present invention, films, to
which the biodegradable polymer is applied as a cover
layer having excellent printability with respect to various
solvent inks or bio inks, are used as materials for indoor
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or outdoor advertisement, such as banners and flexes.
Therefore, the present invention can provide environ-
ment-friendly biodegradable materials for advertise-
ment, which do not discharge harmful substances during
incineration, and can be easily decomposed on landfill
treatments.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a biodegrada-
ble film for advertisement.

BACKGROUND

[0002] Generally, materials for printing such as ban-
ners and flexes, which are widely used for outdoor or
indoor advertisement, are manufactured by laminating
soft poly(vinyl chloride) on one or both sides of a core
layer.

[0003] Asabove, poly(vinylchloride) is used as a cover
layer in the traditional advertising materials for printing.
Various additives such as plasticizer are added to the
poly(vinyl chloride) in order to obtain various physical
properties such as flexibility. Accordingly, endocrine dis-
ruptors such as phthalate are discharged during inciner-
ating the advertising materials, and therefore there are
problems to exert a bad influence on environment and
human bodies.

[0004] Also, when the advertising materials are land-
filled for disposal, it may take several hundred years to
be decomposed in natural environment, or it is not almost
decomposed, which is not desirable in appearance and
causes environmental pollution.

[0005] In order to solve the above problems in dispos-
ing the conventional advertising materials, it has been
suggested to add organotitanate or organozirconate
amide adduct to poly(vinyl chloride) as a decomposition
catalyst.

[0006] However, the above techniques are concepts
to collapse the advertising materials. That is, the above
techniques have effects to accelerate decompositions of
the advertising materials, but they still have a problem in
that endocrine disruptors such as phthalate are dis-
charged during disposal.

DISCLOSURE

TECHNICAL PROBLEM

[0007] The object of the present invention is to provide
biodegradable films for advertisement.

TECHNICAL SOLUTION

[0008] The presentinvention provides, as a means for
achieving the object, a biodegradable film for advertise-
ment, including a core layer; and a cover layer that is
formed on one or both sides of the core layer, and in-
cludes a biodegradable polymer.

ADVANTAGEOUS EFFECTS

[0009] In the present invention, films, to which the bi-
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odegradable polymer is applied as a cover layer having
excellent printability with respect to various solvent inks
or bio inks, are used as materials for indoor or outdoor
advertisement, such as banners and flexes. Therefore,
the present invention can provide environment-friendly
biodegradable materials for advertisement, which do not
discharge harmful substances during incineration, and
can be easily decomposed on landfill treatments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGs. 1 to 7 show schematics of various illus-
trative embodiments of biodegradable films for advertise-
ment.

BEST MODE

[0011] The presentinvention relates to biodegradable
films for advertisement (hereinafter, referred to as "ad-
vertising film"), including a core layer; and a cover layer
that is formed on one or both sides of the core layer and
comprises a biodegradable polymer.

[0012] Hereinafter, the advertising film of the present
invention will be described in detail.

[0013] The advertising film according to the present
invention is characterized in that a film including a bi-
odegradable polymer having excellent printability with re-
spect to various solvent inks or bio inks is applied as a
cover layer. In the present invention, the advertising film
that does not discharge harmful substances such as en-
docrine disruptor, and can be easily decomposed in nat-
ural environment during incineration or landfill treatments
can be provided, since the cover layer is constituted using
a biodegradable polymer.

[0014] Inthe presentinvention, the kinds of the biode-
gradable polymers constituting the cover layer are not
specially limited, as long as they do not discharge harmful
substances on incineration or landfill treatment, can be
easily decomposed in natural environment, and have an
excellent printability with respect to various solvent inks
and bio inks.

[0015] In one embodiment, at least one selected from
the group consisting of poly(carprolactone) (PCL), poly
(lactic acid) (PLA), poly(glycolic acid) (PG), poly(butylene
succinate) (PBS) and poly(butylene adipate-co-tereph-
thalate)(PBAT) may be used as the biodegradable poly-
mer, but it is not limited thereto.

[0016] Inthe present invention, it is desirable that the
cover layer includes at least one 1St biodegradable pol-
ymer selected from the group consisting of poly(caprol-
actone) (PCL) and poly(lactic acid) (PLA); and at least
one 2"d biodegradable polymer selected from the group
consisting of poly(glycolic acid) (PG), poly(butylene suc-
cinate) (PBS) and poly(butylene adipate-co-terephtha-
late)(PBAT). In the above, as the 2"d biodegradable pol-
ymer, poly(glycolic acid) (PG) and/or poly(butylene adi-
pate-co-terephthalate)(PBAT) may be used more pref-
erably, but it is not limited thereto.



3 EP 2 144 221 Al 4

[0017] As the cover layer, a film prepared using more
than 2 kinds of biodegradable polymers as above, the
printability of the cover layer can be further improved.
[0018] In case that the cover layer is constituted from
more than 2 kinds of biodegradable polymers, the cover
layer may comprise 40 to 100 parts by weight of the 2nd
biodegradable polymer, relative to 100 parts by weight
of the 1st biodegradable polymer. By controlling the ratio
of the 1st and 2nd biodegradable polymer as above, the
printability of the cover layer can be excellently improved
with maintaining or impoving the other physical proper-
ties of the advertising film.

[0019] In one embodiment, from a viewpoint of pre-
venting blocking phenomena and adjustment of crystal-
linity or crystallization rate, the cover layer may further
include fillers in an appropriate amount. The examples
of the fillers usable herein may comprise at least one
selected from the group consisting of an amorphorous
silica, a zeolite, a magnesium carbonate, a calcium sul-
fate, a calcium phosphate, a magnesium phosphate, an
aluminium oxide, a kaolin, ATH (alumina truhydrate), a
talc, a calcium carbonate and a titanium dioxide; and
among them, ATH (alumina trihydrate), a talc, a calcium
carbonate and/or a titanium dioxide may be preferably
used, but it is not limited thereto.

[0020] Also, the contents of the fillers are decided con-
sidering an aimed physical properties, and not specially
limited. In one embodiment, the filler may be included in
the cover layer in an amount of 2 to 20 parts by weight,
relative to 100 parts by weight of the biodegradable pol-
ymer.

[0021] Inthe presentinvention, methods for manufac-
turing the cover layer are not specially limited. In one
embodiment, the cover layer may be manufactured
through conventional casting methods, pressing meth-
ods and/or extrusion methods by using raw materials in-
cluding the biodegradable polymer and/or fillers.

[0022] Inthepresentinvention, athickness ofthe cover
layer may be controlled considering an aimed physical
properties or its application, and is not specially limited.
In one embodiment, the cover layer may have a thickness
ranging from about 50 pwm to about 200 wm, from about
70 wm to about 150 wm or from about 90 um to about
120 pm. If the thickness is less than 50 pm, it is appre-
hended that it becomes hard to apply as an advertising
materials due to deterioration of the printability, and if the
thickness is more than 200 pm, it is apprehended that
mass production becomes hard.

[0023] In the present invention, the kinds of the core
layer are not specially limited. In one embodiment, the
core layer may be one layer or a laminated layer of two
or more selected from the group consisting of an adhe-
sive layer, a biodegradable polymer film and a fabric lay-
er.

[0024] Inthe above, the kinds of the adhesive are not
specially limited. In one embodiment, as the adhesive, a
water-borne adhesive may be used considering an influ-
ence on environment. The kinds of the water-borne ad-
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hesive usable herein are not specially limited, and the
examples thereof comprise conventional polyurethane
water-borne adhesive, polyester water-borne adhesive,
acryl water-borne adhesive, or ethylene-vinyl acetate
water-borne adhesive.

[0025] In one embodiment, the core layer may com-
prise a biodegradable polymer film. In this case, compo-
nents constituting the biodegradable polymer film and
methods for manufacturing the film are not specially lim-
ited, and, for example, similar ones as described in the
cover layer may be applied.

[0026] Inone embodiment, the biodegradable polymer
film may be a colored film in order to secure a hiding
property (property to shield the light). For example, the
biodegradable polymer film may be controlled to have an
ash color. In this case, methods to control for the biode-
gradable polymer film to have an ash color are not spe-
cially limited, and for instance, methods to add conven-
tional dyes during preparation process may be applied.
For example, if dyes such as carbon black and titanium
dioxide are appropriately added to raw materials during
preparation process, the colored biodegradable polymer
film having an ash color may be prepared. In this case,
the contents of the dyes are controlled considering an
aimed hiding properties, and not specially limited. In one
embodiment, the dyes may be added in an amount of 1
to 4 parts by weight, relative to 100 parts by weight of
the biodegradable polymer constituting the film.

[0027] In the present invention, a thickness of the bi-
odegradable polymer film may be controlled considering
an aimed physical properties or its application, and is not
specially limited. In one embodiment, the biodegradable
polymer film may have a thickness ranging from about
50 wm to about 100 pm.

[0028] In one embodiment, the core layer may com-
prise a fabric layer. By using the fabric layer, various
physical properties including mechanical properties and
dimension stabilities can be further improved. Specially,
if the advertising film is constituted by using biodegrad-
able polymers, the dimension stability may be deteriorat-
ed, and therefore exfoliation or peeling phenomena may
occur. However, as above, by forming a fabric layer as
the core layer, the above problems can be solved.
[0029] In one embodiment, the fabric layer may be a
fabric of at least one fiber selected from the group con-
sisting of a glass fiber, a carbon fiber, a polyester fiber,
polyamide fiber, a polyurethane fiber, an acryl fiber, a
polyolefin fiber, a cellulose fiber and a biodegradable pol-
ymer fiber. In the present invention, it is preferred that
the fabric layer is a fabric of the biodegradable polymer
fiber, but it is not limited thereto. In this case, the specific
kinds of the biodegradable polymer fiber are not specially
limited, and, for example, the same ones as described
in the cover layer may be used.

[0030] In the present invention, methods to prepare
the fabric layer are not specially limited, and, for example,
conventional weaving process may be used.

[0031] In one embodiment, the fiber constituting the
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fabric layer may have a thickness ranging from about 150
denier to about 1,000 denier, from about 300 denier to
about 800 denier or from about 300 denier to about 600
denier. Also, In one embodiment, the fabric may have a
density of not less than (9x9)/(inchXinch), or not less
than (15x15)/(inchXinch). By controlling for the dimen-
sion of the fabric to be in the above described ranges,
the effects improving the physical properties due to the
fabric layer may be maximized. In the above, the upper
limit of the density of the fabric is not specially limited,
and it may be not more than (40x40)/(inchxinch).
[0032] Inthepresentinvention, athickness ofthe fabric
layer may be controlled considering an aimed physical
properties or its application, and is not specially limited.
In one embodiment, the fabric layer may have a thickness
ranging from about 50 pm to about 200 pm.

[0033] In the present invention, one of the above de-
scribed layers may constitute the core layer alone, or, in
some cases, laminated or hydrid layer of two or more
layers may constitute the core layer. Preferably, laminat-
ed layer of the colored biodegradable polymer film pro-
viding the hiding properties and the fabric layer providing
effects improving various properties may be used as the
core layer, but it is not limited thereto.

[0034] Inthe present invention, methods for adhering
the cover layer to the core layer are not specially limited.
For example, the cover layer and the core layer may be
adhered by using the above described adhesives or con-
ventional thermal pressing method.

[0035] In one embodiment, the advertising film may
further include a surface coating layer formed on the cov-
er layer, in order to secure more excellent printability with
respect to various solvent inks, and the like. In one em-
bodiment, the surface coating layer may be formed by
using water-borne surface coating agents. In the present
invention, a thickness of the coating layer may be con-
trolled considering an aimed printability or its application,
and is not specially limited. In one embodiment, the coat-
ing layer may have a thickness ranging from about 10
pm to about 50 wm, but it is not limited thereto.

[0036] Hereinafter, referring to figures attached herein,
various embodiments of the advertising film will be de-
scribed in more detail.

[0037] Figs. 1to 7 show schematics of various illustra-
tive embodiments of the advertising films.

[0038] As shown in Fig. 1, the advertising film may in-
clude an adhesive layer 20, and cover layers 10 formed
on both sides of the adhesive layer 20. Also, as shown
in Fig. 2, the advertising film may include a colored bio-
degradable polymer film 30, which is used for obtaining
an effect to shield the light, and cover layers 10 formed
on both sides of the biodegradable polymer film 30.
[0039] Also, as shown in Fig. 3, the advertising film of
the Fig. 1 may further include surface coating layers 40
formed on one side of the cover layers 10. Also, as shown
in Fig. 4, the advertising film of the Fig. 2 may further
include surface coating layers 40 formed on one side of
the cover layers 10.
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[0040] Additionally, as shown in Fig. 5, the advertising
film may include an fabric layer 50, which is used for
obtaining mechanical properties and dimensional stabil-
ity, and cover layers 10 formed on both sides of the fabric
layer 50. Also, as shown in Fig. 6, the advertising film of
Fig. 5 may further include surface coating layers 40
formed on one side of the cover layers 10.

[0041] Also, as shown in Fig. 7, the advertising film
may include a hybrid layer of a fabric layer 50 and a color-
ed biodegradable polymer layer 30 as the core layer, and
cover layers 10 formed on both sides of the core layer.
[0042] The advertising film accordingto Fig. 1 includes
the adhesive layer 20 as the core layer; and the cover
layers 10 formed on the both sides of the core layer. The
coverlayers 10in Fig. 1 include biodegradable polymers,
and can be manufactured through conventional casting
methods, extrusion methods and/or pressing methods
by using raw materials comprising biodegradable poly-
mers, fillers, and the like. In this case, the cover layer 10
may have a thickness ranging from about 50 p.m to about
200 pm.

[0043] Also, the adhesive layer 20 in Fig. 1 may be
constituted by using the above described water-borne
adhesive that has environmental friendly properties. The
examples of the adhesive, as described above, comprise
conventional polyurethane water-borne adhesive, poly-
ester water-borne adhesive, acryl water-borne adhesive,
or ethylene-vinyl acetate water-borne adhesive, but are
not limited thereto.

[0044] The advertising film according to Fig. 2 include
a colored biodegradable polymer film 30; and cover lay-
ers 10 formed on both sides of the biodegradable polymer
film 30.

[0045] In this case, methods for manufacturing the bi-
odegradable polymer film 30 are not specially limited,
and, for example, the above described methods and raw
materials may be applied. In order to obtain the hiding
properties, the biodegradable polymer film 30 may have
an ash color. In this case, methods to control for the film
to have an ash color are not specially limited, and for
example, the above described method, in which dyes are
added, may be used.

[0046] In this case, the biodegradable polymer film 30
may have a thickness ranging from about 50 wm to about
100 pm.

[0047] On the other hand, Figs. 3 and 4 are cross sec-
tions of the advertising films, in which surface coating
layers 40 are further formed on one sides of the cover
layers 10 in the advertising films of Figs. 1 and 2.
[0048] As shown in Figs 3 and 4, by further forming
the surface coating layers 40 on the cover layers 10, the
printability with respect to solvent inks may be further
improved. In this case, methods and raw materials for
constituting the surface coating layers 40 are not spe-
cially limited, and any conventional ones in the art can
be applied.

[0049] For example, the surface coating layer may be
formed by using various water-borne coating agents or



7 EP 2 144 221 Al 8

solvent coating agents, which are conventionally used in
the field of preparing materials for advertisement.
[0050] The examples of the water-borne coating
agents may include polyurethane water-borne coating
agent or acryl water-borne coating agent, but are not lim-
ited thereto. Methods for forming the surface coating lay-
er by using the water-borne coating agents are not spe-
cially limited. For example, the surface coating layer may
be formed by a process, in which coating solutions are
firstly prepared by adding an appropriate fillers to con-
ventional polyurethane-based or acryl-based coating
emulsion; the coating solutions are applied on the cover
layer through conventional means such as bar coater,
spin coater, and the like; and then the coating solutions
on the cover layer are dried. In this case, the drying proc-
ess may be progressed in a temperature of about 80°C
to 200°C for 30 seconds to 90 seconds.

Also, the examples of the fillers added to the emulsion
are not specially limited, and may include silica, and the
like. Also, the fillers may be added in an amount of 50 to
200 parts by weight, relative to 100 parts by weight of
the resin.

[0051] Also, the surface coating layer may be formed
by using solvent-type coating agent. In this case, the ex-
amples of the solvent-type coating agents usable herein
are not specially limited, and for example, any conven-
tional solvent-type coating agents, which are used in the
poly(vinyl chloride)-based advertising materials, can be
used. More concretely, the solvent coating agent may be
acryl-based, poly(vinyl chloride)-based, acrylonitrile
butadiene styrene (ABS)-based or rubber-based coating
agent. The above coating agent may be prepared
through a method including dissolving the corresponding
resin in appropriate organic solvents (solid contents:
about 15% to 30%), and then adding appropriate fillers
to the solvents. Also, methods for forming the surface
coating layer using the coating agents are not specially
limitied, and, for example, similar methods as described
in the water-borne coating agent may be applied.
[0052] The surface coating layer may have a thickness
ranging from about 10 pmto about 50 pm. If the thickness
is less than 10 wm, itis apprehended that an aimed print-
ability is not obtained, and if the thickness is more than
50 wm, it is apprehended that economical efficiency is
lowered.

[0053] Fig. 5 shows a schematic of another illustrative
embodiment of the advertising film according to the
present invention. The advertising film of Fig. 5 includes
a fabric layer 50 as the core layer; and cover layers 10
formed on both sides of the core layer. The fabric layer
50 can improve the physical properties such as internal
tearing strength, tensile strength and dimensional stabil-
ity. In this case, methods for forming the fabric layer 50
are not specially limited, and, for example, the above
described conventional weaving methods using the fiber
can be applied. Also, methods including the fabric layer
50 in the advertising film are not specially limited, and,
for example the above described adhesive or thermal
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pressing method may be applied. In this case, the thick-
ness of the fabric layer may be selected considering an
aimed effects improving the physical properties, and, for
example, it may have a thickness ranging from about 50
pm to about 200 pm.

[0054] Fig. 6 shows a schematic of another illustrative
embodiment of the advertising film, in which the surface
coating layers 40 are further formed on one sides of the
cover layers 10 of the advertising film in Fig. 5. Fig. 7
shows a schematic of another illustrative embodiment of
the advertising film including a hybrid layer of a fabric
layer 50 and a colored biodegradable polymer layer 30
as the core layer, and cover layers 10 formed on both
sides of the core layer.

[0055] Methods or raw materials for constituting the
advertising films in Figs. 6 and 7 are not specially limited,
and, for example, similar ones as described in the above
may be applied.

Claims
1. Abiodegradable film for advertisement, comprising:

a core layer; and

a cover layer that is formed on one or both sides
of the core layer, and includes biodegradable
polymer.

2. The biodegradable film for advertisement according
to claim 1, wherein the biodegradable polymer is at
least one selected from the group consisting of poly
(carprolactone), poly(lactic acid), poly(glycolic acid),
poly(butylene succinate) and poly(butylene adipate-
co-terephthalate).

3. The biodegradable film for advertisement according
toclaim 1, wherein the cover layer comprises at least
one 1St biodegradable polymer selected from the
group consisting of poly(caprolactone) and poly(lac-
tic acid); and
at least one 2nd biodegradable polymer selected
from the group consisting of poly(glycolic acid), poly
(butylene succinate) and poly(butylene adipate-co-
terephthalate).

4. The biodegradable film for advertisement according
to claim 3, wherein the cover layer comprises 40 to
100 parts by weight of the 2nd biodegradable poly-
mer, relative to 100 parts by weight of the 15t biode-
gradable polymer.

5. The biodegradable film for advertisement according
to claim 1, the cover layer has a thickness ranging
from 50 pm to 200 p.m.

6. The biodegradable film for advertisement according
to claim 1, wherein the core layer comprises at least
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one selected from the group consisting of an adhe-
sive layer, a biodegradable polymer film and a fabric
layer.

The biodegradable film for advertisement according
to claim 6, wherein the adhesive layer comprises a
water-borne adhesive.

The biodegradable film for advertisement according
to claim 7, wherein the water-borne adhesive is at
least one selected from the group consisting of poly-
urethane water-borne adhesive, polyester water-
borne adhesive, acryl water-borne adhesive and eth-
ylene vinyl acetate water-borne adhesive.

The biodegradable film for advertisement according
to claim 6, wherein the biodegradable polymer film
has an ash color.

The biodegradable film for advertisement according
to claim 6, wherein the fabric layer is a fabric of a
biodegradable polymer fiber.

The biodegradable film for advertisement according
to claim 10, wherein the fiber has a thickness of 150
denier to 1,000 denier.

The biodegradable film for advertisement according
to claim 10, wherein the fabric has a density of (9X9)
/(inchXinch) or more.

The biodegradable film for advertisement according
to claim 6, wherein it comprises the biodegradable
polymer film; and the cover layers formed on both
sides of the biodegradable polymer film.

The biodegradable film for advertisement according
to claim 6, wherein it comprises the fabric layer; and
the cover layers formed on both sides of the fabric
layer.

The biodegradable film for advertisement according
to claim 6, wherein it comprises the laminated layer
of the biodegradable polymer film and the fabric lay-
er; and the cover layers formed on both sides of the
laminated layer.
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